Abstract. In this paper, we introduce a new variation of edge Roman domination, called edge Roman star domination. An edge Roman star domination function of a graph
. Here, we obtained the exact values of the edge Roman star domination number of paths, cycles, star graphs, and binary trees . Also, some bounds of
Introduction
The mathematical study of domination in graphs began around 1960. In 1962, Oystein Ore first defined the domination number of a graph in his book 'The theory of Graphs' [14] . A decade later, Cockayne and Hedetiemi first used the notation ) (G γ for the domination number of a graph G [8] . The concept of edge domination was introduced by Mitchell and Hedetniemi [13] . Domination and its variations have been extensively studied in the literature, see [1, 6, 11, 12, 17, 21, 22, 25, 26] 
One of the most important variants of domination is the Roman domination of graphs which has both historical and mathematical implication. In 4 th century A.D., Constantine the Great (Emperor of Rome) decreed that any city without a legion stationed to secure it must adjacent another city having two stationed legions. Motivated by an article 'Defend the Roman Empire' by Ian Stewart [24] , the definition of the Roman dominating function was given implicitly by Revelle and Rosing [16] .
Roman Domination and its variations have been extensively studied in the literature, see [2, 5, 7, 9, 23] . 
The Roman domination number of G is the minimum weight of a Roman dominating function and is denoted by
The concept of edge Roman dominating function of the graphs was defined in [15] . The edge Roman domination function have been widely discussed in the literature, please see [5, 7] . A signed Roman dominating function is a variation of Roman dominating function and was introduced by Abdollahzadeh Ahangar et al [3] . Several authors has been studied signed Roman dominating function, see the literature [18, 19, 20] . Again the edge variation of signed Roman domination was first studied by Abdollahzadeh Ahangar et al [4] . In this paper, we initiate the study of an edge Roman star domination function(ERSDF, for short) which is an extension of an edge Roman domination function.
Here, we add one extra condition that the sum of the weight of edges at each vertex is at least one.
Therefore, edge Roman star domination (ERSD, for short) is one of the variations of the edge Roman domination, which includes a restriction that the sum of the weight of the edges incident at each vertex is atleast one. So for a graph G , edge Roman star domination function of the graphs G implies the edge Roman domination function of that graphs, but the converse may be true. The edge Roman star domination function is defined as follows. 
Definition 6. A function
{ } 0,1,2 : → E
Preliminary and notation
Through out the paper, the graph G is a simple, finite and undirected graph with vertex set V and edge set E . A binary tree is defined as a tree in which there is exactly one vertex (root) of degree two and each of the remaining vertices is of the degree either one or three. If every internal vertex has two children, then the tree is called complete binary tree.
Important results
Let f be a ERSDF in a graph G . Observe that, every edge in 0 E is dominated by an
It is easy to verify that 
ERSDF.
Hence, if m is odd, then 2 2
Now if m is even, assignment of the edges of the path m P as follows. If the cycle is even and matching number is odd, then first assign weight 0 to the
number of edges are assigned by 2 and one edge is assigned by weight 1. Here, the sum of the weight of all the edges at every vertex is either 2 or 1 and the edge of weight 0 has a neighboring edge with weight 2 . Hence, f is a ERSDF.
If the cycle is even and matching number is even, then assign a weight 0 to the edges in M . Remaining       2 2 1 n number of edges are assigned by 2 whereas other       2 2 1 n edges are assigned by 1. Here, the sum of the weight of all the edges at every vertex is either 2 or 1 and the edge of weight 0 has a neighboring edge with weigh 2. Hence, f is a ERSDF . Since the matching number is
. Since the edge with weight 2 is a link edge of the two edges with weight 0 , then 
Assigning weight 2 to the edges in M and weight 0 to the other remaining edges, it observed that the sum of the weight of adjacent edges at each vertex is either one or two and each edge with weight 0 has at least one neighboring edge with 2 which ensure that f is ERSDF. (1)
Some bounds
Since every edge is incident with exactly two vertices, each edge gets counted twice, once at each end. Therefore, ( ) 
